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Abstract 

In   this  paper  we   estimate   the   effects   of  unexpected  inflation  on 
the  returns   to  the   common  stock   of  companies  with   different   short-term 
monetary  positions,    different    long-term  monetary  positions,    and  dif- 
ferent  amounts   of  nominal    tax  shields.      Unlike  most   previous   studies 
of  the  effects  of  nominal   contracting,   we   are  careful   to  distinguish 
between  exjiected  and  unexpected  inflation   in   our  tests.      Surprisingly, 
over  the   1947-79  period  we   find  no  evidence   that   stockholders   of  net 
debtor  firms   are  benefitted  by  unex-pected  inflation  relative  to  the 
stockholders   of  net   creditor  firms.      We   suggest    some  possible   expla- 
nations  for  this  puzzling  result. 
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Effects  of  Nominal  Contracting  on  'StocTc  Returns 

1 .   Introduction 

Nominal  contracts  stipulate  payment  of  a  fixed  number  of  dollars  at 
a  pre-specified  future  date.   The  parties  involved  in  the  contract  esti- 
mate the  present  value  of  the  future  pa>Tiient  taking  into  account  the 
inflation  which  is  expected  to  occur  over  the  course  of  the  contract. 
The  deviations  of  the  actual  inflation  rate  from  its  expected  value 
redistribute  wealth  between  the  parties  to  the  nominal  -  contract .   Un- 
expected inflation  increases  the  wealth  of  the  debtor  and  decreases  the 
wealth  of  the  creditor,  while  unexpected  deflation  (or  negative  unexpected 
inflation)  has  the  opposite  effect. 

The  nominal  contracting  h)T50thesis  has  been  studied  extensively  by 
examining  the  relationship  between  common  stock  returns  and  inflation. 
Kessel  [1956],  Bach  and  Ando  [1957],  Alchian  and  Kessel  [1959],  Kessel 
and  Alchian  [1960],  Bach  and  Stephenson  [1974],  and  Hong  [1977],  among 
others,  compare  the  common  stock  returns  of  net  debtor  and  net  creditor 
companies  in  periods  with  different  inflation  rates.  These  studies 
are  not,  however,  valid  tests  of  the  nominal  contracting  hN7)othesis 
since  they  do  not  distinguish  between  expected  and  unexpected  inflation. 
For  example,  observing  no  difference  between  the  risk  adjusted  common 
stock  returns  of  debtor  and  creditor  firms  during  a  period  of  high 
inflation  provides  no  evidence  regarding  the  validity  of  the  nominal 
contracting  h>T30thesis.   If  high  inflation  was  anticipated  when  nominal 
contracts  were  written,  there  should  be  no  diffejrence  in  the  stock 
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retums  to  net  debtors  versus  net  creditors.  •  Since,  by  definition,  unexpected 
inflation  is  serially  uncorrelated  with  a  mean  of  zero,  the  periods  of  high 
inflation  used  in  previous  tests  probably  correspond  to  periods  of  high  ex- 
pected inflation. 

To  construct  a  proper  test  of  the  nominal  contracting  hN-pothesis,  it 
is  necessar\-  to  measure  the  comovement  of  stock  returns  and  unexpected  in- 
flation.  This  comovement  is  examined  in  a  number  of  papers,  including 
Bodie  [1976],  Jaffe  and  Mandelker  [1976],  Nelson  [1976b],  Fama  and  Schwert 
[1977]  and  Schwert  [1981].   However,  these  papers  only  use  an  aggregate 
portfolio  of  common  stocks;  they  do  not  make  cross-sectional  comparisons 
among  firms  with  different  sets  of  nominal  contracts. 

This  paper  tests  the  nominal  contracting  h>7iothesis  by  forming  groups 
of  firms  with  different  monetary  positions  and  comparing  the  sensitivity 
of  their  stock  returns  to  unex-pected  inflation.   Ke  examine  the  separate 
effects  of  the  short-term  monetary  position,  the  long-term  monetary  po- 
sition, and  the  monetary  position  implicit  in  tax  shields.   By  carefully 
distinguishing  between  expected  and  unexpected  inflation,  this  paper 
remedies  a  serious  flaw  that  existed  in  most  previous  tests  of  the  nominal 
contracting  hN-pothesis. 
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2.   Differentia]  Effects  of  Unexpected  Inflation 

A.   Distributional  Effects 

Kessel  and  Alchian  [1962]  note  that  unexpected  inflation  benefits 
firms  which  contract  to  pay  a  fixed  number  of  dollars  in  the  future 
(debtors)  and  it  hurts  finr.s  which  contract  to  receive  a  fixed  number 
of  dollars  in  the  future  (creditors).   Of  course,  the  wealth  redistribu- 
tion caused  by  unexpected  inflation  is  not  limited  to  financial  contracts 
such  as  corporate  debt.   The  value  of  any  contract  which  specifies  future 
pa)Tiients  or  receipts  in  fixed  nominal  terms  is  affected  by  unexpected 
inflation',  including  long-term  labor  contracts,  raw  materials  contracts, 
pension  commitments,  finished  good  contracts,  and  any  other  contract 
which  does  not  have  inflation  adjustment  clauses.   For  example,  there 
are  distributive  tax  effects  as  a  result  of  unexpected  inflation.   Since 
depreciation  and  inventory  expense  are  based  on  historical  costs,  rather 
than  current  replacement  costs,  unexpected  inflation  which  affects  all 
prices  simultaneously  increases  revenues  Without  an  offsetting  increase 
in  depreciation  and  inventory  expense,  thus  increasing  the  tax  burden 
of  the  firm. 

Another  reason  why  unexpected  inflation  could  be  related  to  stock 
returns  is  that  current  unexpected  inflation  might  contain  new  information 
about  future  levels  of  expected  inflation.   Fama  [1975,  1976]  argues  that 
movements  in  the  term  structure  of  interest  rates  seem  to  be  dominated  by 
inflationary  expectations.   If  expectations  of  future  inflation  are  higher, 


nominal  interest  rates  will  rise  to  reflect  the  level  of  expected  infla- 
tion.  This  vill  cause  a  loss  to  debtholders,  and  a  corresponding  gain 
for  the  stockholders  of  a  levered  firm.   Similar  effects  occur  for  other 
long-term  fixed  price  contracts.   hTiile  unexpected  inflation  affects  the 
current  price  level,  a- change  in  the  expected  inflation  rate  has  addi- 
tional effects  on  the  price  level  in  future  periods. 

The  distributive  effects  of  an  unanticipated  change  in  expected 
inflation  are  greater  the  longer  the  term  of  the  contract.  The  value 
of  current  liabilities,  such  as  accounts  payable,-  changes  by  the  amount 
of  the  unexpected  inflation.   The  value  of  long-term  debt,  however,  is 
reduced  by  a  multiple  of  unexpected  inflation,  because  the  current  value 
of  all  future  cash  payouts  is  reduced.   Thus,  it  is  important  to  consider 
the  time  pattern  of  payoffs  which  are  specified  in  different  contracts 
when  measuring  the  monetary  position  of  a  given  firm. 

B.   Information  Effects 

Besides  the  distributional  effects  of  ex-pected  and  unexpected  inflation, 
unexpected  inflation  could  be  related  to  other  macroeconomic  phenomena 
which  affect  stock  values.   Unexpected  inflation  could  convey  information 
about  other  events  which  would  have  an  indirect  effect  on  stock  returns. 
For  example,  if  an  unexpected  change  in  expected  inflation  causes  govern- 
ment policy- makers  to  react  by  changing  monetary  or  fiscal  policy,  these 


policy  decisions  could  affect  investment  and  therefore  stocl-  returns. 
If  firms  are  affected  by  these  policy  decisions  in  different  ways,  then 
the  information  effects  of  unexpected  inflation  would  differ  across 
firms.   TTiese  differential  effects  could  distort  the  distributive  ef- 
fects which  result  from  nominal  contracting. 

Fama  [1979]  argues  that  unexpected  inflation  is  correlated  with 
real  macroeconomic  activity,  such  as  capital  expenditures,  over  the 
1953-77  period.   Thus,  following  Fama's  argument,  the  negative  cor- 
relation between  aggregate  stock  returns  and  unexpected  inflation 
during  this  period  is  due  to  an  information  effect.  However,  since 
Fama  works  with  an  aggregate  stock  portfolio  there  is  no  way  to  tell 
whether  the  information  effects  of  unex-pected  inflation  vary  across 
firms. 


3.   Models  for  Unexpected  Inflation 

A  number  of  models  for  predicting  inflation  have  been  suggested  in 
the  literature.   Univariate  ARim  models  have  been  used  by  Nelson  [1976], 
Bodie  [1976],  Nelson  and  Schwert  [1977]  and  Schwert  [1981],  among  others/ 
Fama  [1975]  and  Fair.a  arid  Schwert  [1977],  among  others,  use  the  short-term 
interest  rate  on  a  default-free  discount  bond  to  measure  expected  infla- 
tion under  the  assumption  that  the  expected  real  rate  of  interest  is 
constant  over  time.   Fama  [1979],  Plosser  [1980],  and  others  suggest 
using  variables  such  as  the  growth  rate  of  the  money  supply  and  the 
rate  of  industrial  production,  in  addition  to  lagged  inflation  and 
interest  rates  to  estimate  expected  inflation.   Since  our  tests  criti- 
cally depend  on  estimating  comovements  of  stock  returns  and  unexpected 
inflation,  we  consider  a  variety  of  measures  of  unexpected  inflation. 
We  use  three  criteria  to  choose  the  "best"  measure  of  unexpected  in- 
flation: 

(1)  The   unexpected  inflation  measure  should  have  a  relatively  small 
variance,  so  that  all  predictable  movements  in  inflation 

are  eliminated  (this  is  important  to  reduce  errors-in- 
variables  problems  in  estimating  the  comovement  of 
stock  returns  and  unexpected  inflation.) 

(2)  The  coefficients  of  the  prediction  model  should  be  stable 
over  time  so  that  it  is  legitimate  to  interpret  fitted 
residuals  as  estimates  of  unexpected  inflation. 
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(3)  Die  measure  of  unexpected  inflation  should  be  negatively 
correlated  with  the  returns  to  corporate  debt,  since  the 
wealth  distribution  h}-pothesis  presumes  that  stockholders 
gain  at  the  expense  of  bondholders.   Note  that  the  nominal 
price  of  bonds  should  not  be  affected  by  unex-pected  infla- 
tion unless  there  is  also  an  unex-pected  change  in  future 
ex-pected  inflation. 
Inflation  is  defined  as  a  simultaneous  equal  proportionate  increase 
in  the  money  prices  of  all  goods.   In  reality,  prices  of  different  goods 
change  at  different  rates,  so  there  is  a  problem  in  defining  an  overall 
inflation  rate.   In  recognition  of  this  fact  we  consider  three  different 
price  indices  to  measure  the  quarterly  inflation  rate  in  the  United 
States  for  the  1947-79  period:   (a)  the  Consumer  Price  Index  (CPI), 
(b)  the  deflator  for  the  personal  consumption  component  of  Gross  National 
Product  [DEF),  and  (c)  the  deflator  for  the  nondurable  goods  component  of 
personal  consumption  (DEFK) .   The  first  eight  autocorrelations,  means, 
and  standard  deviations  of  these  inflation  rates  are  in  Table  1. 

Based  on  the  autocorrelations  in  Table  1  and  further  data  analysis, 
we  estimate  third-order  autoregressive  models  (AR(3))  for  each  of  the 
inflation  series  in  Part  A  of  Table  2.   Part  A  of  Table  2  also  contains 
an  asymptotic  F-test  of  the  h>'pothesis  that  the  model  parameters  are 
constant  across  the  1947-63  and  1964-79  subperiods.   Part  B  of  Table  2 
contains  the  first  eight  autocorrelations  of  the  unexpected  inflation 
rates  from  these  univariate  time  series  models  and  the  correlation  of 
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the  unexpected  inflation  rate  with  the  quarterly  holding  period  return 
to  a  portfolio  of  long-term  corporate  bonds  obtained  from  Ibbotson  and 
Sinquefield  [Ip-p].   The  corporate  bond  returns  are  not  available  for 
1979. 

Several  things  are  notable  about  the  results  in  Table  2.   First, 
the  AR(5)  specification  seems  adequate  since  the  residual  autocorrela- 
tions are  small  and  insignificantly  different  from  zero.   Second,  unex- 
pected inflation  rates  are  negatively  correlated  with  the  corporate 
bond  returns  CB  ,  with  the  largest  correlation  occurring  for  the  unexpected 
CPI  inflation  rate.   Finally,  however,  the  univariate  time  series  models 
are  inadequate  since  the  F-tests  indicate  that  the  coefficients  are  not 
equal  in  the  1947-65  and  1964-79  subperiods. 

In  order  to  generalize  our  model  for  expected  and  unexpected  inflation, 
we  consider  the  regression  model 

where  p  is  the  quarterly  inflation  rate,  TB  is  the  yield  to  maturity  on 
a  three  month  treasury  bill  (which  is  known  at  the  beginning  of  the  quarter), 
IP^_j   is  the  growth  rate  of  industrial  production  for  nondurable  consump- 
tion goods  in  quarter  t-j  ,  and  M^_j.  is  the  growth  rate  of  the  monetary 
base  in  quarter  t-k.   The  regression  model  (1)  contains  several  models 
as  special  cases:   (a)  if  the  coefficients  on  TB  ,  IP   .,  and  M    are 
all  zero,  then  the  AR(3)  univariate  model  is  correct;  (b)  if  the  lag 
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coefficients  on  inflation  (a  ,  a^,  and  a   ),    and  the  coefficients  on 
IP    and  M    are  al]  zero,  and  if  the  coefficient  on  TB  equals  1.0, 
then  Fama's  [1975]  constant  expected  real  rate  of  interest  model  is 
correct. 

Table  5  contains  estimates  of  (1)  using  the  three  different  inflation 
series  for  the  1947-79  period.   Most  of  the  additional  regressors  have 
coefficients  which  are  more  than  one  standard  error  away  from  zero,  and 
the  estimates  of  the  standard  deviation  of  unexpected  inflation,  S(u), 
are  substantially  lower  than  for  the  AR(3)  models  in  Table  2.   Since  we 
view  the  regression  in  (1)  as  a  type  of  reduced  form,  there  is  little 
point  in  trying  to  interpret  the  signs  or  magnitudes  of  the  coefficients. 
Nevertheless,  it  is  worth  noting  that  both  of  the  special  cases,  the 
univariate  AR  model  and  Fama's  constant  expected  real  rate  of  interest 
model,  are  rejected  by  these  data.   In  addition,  the  F-tests  for  the 
stabilit)'  of  the  regression  coefficients  between  the  1947-65  and  1964-79 
subperiods  are  relatively  small,  especially  for  the  CPI  inflation  rate 
and  the  nondurable  consumption  deflator  inflation  rate,  DEFN. 

Given  the  results  in  Tables  2  and  3,  it  seems  that  the  residuals 
from  the  multivariate  prediction  model  (1)  for  the  CPI  inflation  rate 
provide  the  best  measure  of  unex-pected  inflation.   The  residual  variance 
is  low,  the  parameters  of  the  model  seem  to  be  stable  over  the  1947-79 
period,  the  residual  autocorrelations  are  small,  and  the  correlation  of 
the  unexpected  CPI  inflation  rate  with  the  return  to  the  portfolio  of 
corporate  bonds  is  -.30.   Thus,  in  the  subsequent  tests  we  use  the 


O  "^  (71 


O   O  CO  CO 


o       c       o 


C^  o 


-.1      o  o        —  c 

CQ      i  'J.  ■   vJ. 


CO        —  o 


c  u 


1    i 


•I  s 


O  CM   o  U-.   C 


O  O       CO        ::  z: 

O   O  CO  CO 


."I 


o     —       o       o 


COO 


.'I 


o        o        — 


t.    I   o       —       o 


o       o       o 


C  4) 

n   c  j: 


o      *J 
c      i; 


U       -3 

♦J.      o 


o     — c     j: 


=    f   rr      3 


=      g 


§  ™ 

'*-  o 

o  « 

5  E  i 

—  3  1) 

lu  in 

g  t  I 

o  w  *' 

3  ;3  ™ 


10- 


residuals  froir  (l)    for  the  CPl  inflation  rate- to  measure  unexpected 
inflation,  u  ,  and  the  fitted  values  represent  expected  inflation,  p^. 

By  using  fitted  values  and  residuals  from  (1)  as  measures  of  ex- 
pected and  unex-pected  inflation  we  are  using  the  entire  sample  period 
to  provide  estimates  of  the  regression  parameters,  but  the  predicted 
inflation  rates  use  only  prior  data.   As  long  as  the  parameters  of 
the  regression  model  are  stable  over  time,  there  should  be  no  problem 
in  using  the  entire  sample  period  to  estimate  the  parameters. 

There  is  one  additional  issue  which  must  be  resolved  before  pro- 
ceeding with  the  tests  of  the  nominal  contracting  hx^pothesis.   Unlike 
stock  and  bond  prices  which  are  measured  on  the  last  trading  da)'  of  each 
measurement  period,  the  prices  of  consumption  goods  which  are  used  to 
measure  inflation  are  not  sampled  frequently  and  they  are  not  reported 
quickly.   For  example,  the  monthly  CPI  inflation  rate  contains  price 
changes  which  occur  over  man)'  previous  months  because  some  items  are 
not  sampled  every  month.   Even  the  items  which  are  sampled  ever)'  month 
measure  price  changes  from  the  middle  of  the  previous  month  to  the 
middle  of  this  month,  and  to  make  things  even  more  confusing,  the  CPI 
for  January  (for  example)  is  not  made  public  until  the  third  week  in 
February.   Schwert  [1981]  uses  daily  returns  to  the  Standard  and  Poor's 
Composite  portfolio  for  the  1953-78  period  to  determine  when  the  stock 
market  reacts  to  the  unexpected  CPI  inflation  rate.   His  evidence  suggests 
that  most  of  the  effect  occurs  around  the  date  when  the  CPI  is  announced, 
which  is  after  the  month  when  the  prices  are  sampled. 
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One   of  the   reasons  we  use  quarterly  unexpected  inflation  rates   in 
this  paper  is  to  mitigate   some  of  the   dating  problenis   associated  with 
price  indices.      Nevertheless,    as   a   check   on  the   dating  of  our  inflation 
measures  we   compute   the  regression  of  quarterly   corporate  bond  returns 
on  one    lead,    one   lag,    and  the   current   unexpected  CPI    inflation  rate 
for  the   1947-78  period. 


CB     =      .0078      -.280     u  -1.535      u     +.315      u  +   e      ,  (2) 

^        (.0026)    (.437)      ^'^      (.435)      ^    (.438) 


where  standard  errors  are  in  parentheses.  The  contemporaneous  coefficient 
is  more  than  3.5  standard  errors  below  zero,  but  both  the  lead  and  lag 
coefficients  are  less  than  one  standard  error  from  zero.   Given  Schwert's 
[1981]  results  discussed  above,  we  also  consider  an  alternative  measure 
of  the  quarterly  return  to  corporate  bonds  which  encompasses  the  announce- 
ment periods  for  the  CPI.   For  example,  the  return  to  corporate  bonds 
for  the  first  quarter  would  include  the  returns  for  February,  March, 
and  April,  instead  of  the  usual  January  to  March  interval.   Using  this 
alternative  measure  of  corporate  bond  returns,  CB  *,  to  estimate  the 
effects  of  current,  one  lead,  and  one  lag  of  unexpected  CPI  inflation 
yields  the  following  results, 


CB  *  =   .0078  -.183  u    -.529  u  -.714  u    +  e  .     (3) 
^    (.0025)  (.432)  ^'^    (.430)   ^  (.432) 


It  seems  as  though  staggering  the  measurement  interval  for  the  corporate 
bond  returns  spreads  the  apparent  effect  of  unexpected  inflation  out 
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over  the  current  quarter  and  next  quarter.   In  fact,  the  coefficient  of 
next  quarter's  unexpected  inflation  rate,  u   ,  indicates  that  the  current 
corporate  bond  return  could  be  used  to  help  forecast  next  period's  infla- 
tion.  Based  on  the  results  in  (2)  and  (5)  it  seems  appropriate  to  proceed 
with  the  tests  of  the  nominal  contracting  h>'pothesis  under  the  assumption 
that  there  are  no  dating  problems  in  using  the  quarterly .CPI  unexpected 
inflation  rate  u^ . 
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4.   Tests  for  Nominal  Contracting  Effects 


A.   The  Data 


To  test  the  nominal  contracting  h>T3othesis,  we  would  like  a  meas- 
ure of  the  net  monetar>-  position  of  each  of  the  firms  in  our  sample. 
This  measure,  summ.ari  zing  each  firm's  exposure  to  unexpected  inflation, 
should  reflect  all  nominal  commitments,  such  as  labor  contracts,  supply 
contracts,  debt  contracts,  and  pension  commitments.   Unfortunately,  only 
a  subset  of  these  contracts  is  easily  observable  for  most  firms.   Ke 
use  the  COMPUSTAT  Annual  Industrial  file  to  obtain  data  on  some  of  the 
major  nominal  contracts  for  a  large  set  of  firms.   This  computer  tape 
contains  yearly  financial  statement  data  from  1946  through  1979. 

The  task  of  measuring  the  firm's  net  monetary  position  is  compli- 
cated by  the  different  maturities  of  the  various  nominal  contracts. 
The  analysis  in  section  3  indicates  that  unexpected  inflation  is  gen- 
erally related  to  changes  in  future  expected  inflation.   Hence,  the 
value  of  long-term  contracts  will  be  more  sensitive  to  unexpected  in- 
flation than  the  value  of  short-term  contracts.  One  way  to  solve  this 
problem  is  to  specify  some  weighting  scheme  which  can  be  used  to  com- 
bine nominal  contracts  with  different  maturities  into  one  summary 
measure  of  the  net  monetar)'  position  of  the  firm.   Instead,  we  segre- 
gate contracts  into  two  groups  by  maturit)'.   The  short-term  monetary 
position  of  the  firm,  SMP,  includes  all  accounts  which  will  be  settled 
within  the  next  year, 
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SMP  =  Cash  +  Accounts  Receivable  -  Current  Liabilities. 
Similarly,  the  long-term  raonetar>-  position,  LMP,  is  the  negative  of  the 
sam  of  the  long-terir  debt  and  the  preferred  stock, 

LMP  =  -  (Long-term  Debt  +  Preferred  Stock). 
Long-term  debt  includes  all  debt  contracts  with  maturities  of  more  than 
one  year.   Preferred  stock  is  a  perpetuity  unless  the  firm  liquidates. 
There  is  a  complication  with  man}'  debt  and  preferred  stock  contracts: 
the}-  are  often  convertible  into  common  stock,  which  means  that  part  of  the 
value  of  these  contracts  is  not  related  to  the  promised  future  nominal  pa>'- 
outs.   This  will  reduce  the  effective  maturity  of  these  contracts  in  terms 
of  the  effects  of  unexpected  inflation;  however,  since  COMPUSTAT  does  not 
contain  enough  information  to  adjust  for  the  effect  of  convertibility  we 
ignore  this  issue  in  our  tests. 

Another  nominal  contract  which  can  be  measured  using  COMPUSTAT  data 
is  the  tax  shield  provided  by  depreciation.   As  noted  in  section  2,  depre- 
ciation ex-penses  are  based  on  historical  costs,  rather  than  replacement 
costs.   Since  these  expenses  reduce  the  firm's  tax  payments,  the  claim 
to  these  depreciation  tax  shields  is  a  nominal  contract  with  the  govern- 
ment.  Unex-pected  inflation  reduces  the  real  value  of  the  tax  shields 
and  redistributes  wealth  from  the  firm  to  the  government. 

The  depreciation  tax  shield  is  easy  to  measure  for  years  from  1947 
through  1954  because  firms  were  required  to  use  straight-line  depreciation 
for  tax  purposes  and  they  t>'pically  used  the  same  technique  for  financial 
reporting.   However,  starting  in  1954  firms  were  allowed  to  use  accelerated 
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depreciation  for  tax  purposes,  but  they  were  not  required  to  use  the  same 
technique  for  financial  reporting.   Since  COMPUSTAT  contains  financial 
statement  data,  the  nominal  tax  shields  cannot  be  measured  directly  using 
the  depreciation  data  alone.  Nevertheless,  it  is  possible  to  estimate 
the  depreciation  tax  shields  after  1955  using  the  following  algorithm: 

(1)  if  a  firm  uses  different  depreciation  methods  for  tax 
and  book  purposes,  it  generally  reports  the  difference 
between  the  tax  liability  which  is  implied  by  the  book 
method  (the  tax  expense,  TE)  and  the  actual  tax  payments 
which  result  from  using  the  tax  depreciation  method 
(taxes  paid,  TP)  as  a  credit  to  the  deferred  tax 
account,  DT. 

(2)  assuming  that  the  change  in  the  deferred  tax  account 
arises  solel\'  because  of  the  different  depreciation 
methods,  we  can  infer  the  firm's  depreciation  for 
tax  purposes 

DT^  -  DT^_^  =  TE^  -  TP^  (4) 

=  (KI^-  dg)T  -  (KI^-  d.j,)T 

=  T(d^-d^), 

where  KI  is  net  income  before  depreciation  and  taxes, 
d  is  book  depreciation,  d.^  is  tax  depreciation,  and 

T  is  the  marginal  corporate  tax  rate.   Rearranging 
(4)  yields 

DI   -  DT  , 

\-%^  -^^-^  •  CM 

Thus,  the  future  nominal  tax  shields  in  year  t,  TAX  ,  are  found  by 
adjusting  the  plant  and  equipment  account,  PE  ,  for  the  accumulated 
difference  between  book  and  tax  depreciation  since  1954, 
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i=]95d    1     1 


t     (DT.  -  DT.  J 
PE.  ^  I  '    .   '-'        .  (6) 


^   i=1955 


Assuming  that  the  marginal  tax  rate  equals  50-c  over  the  sample  period, 
equation  (6)  simplifies  to 


TAX  =  PE^  +  2DT   ,  (7) 


maturit}-  structure  of  the  nominal  tax  shields  depends  on  the  ages  of 
the  underlying  assets.   In  addition,  if  the  tax  laws  are  revised  in 
response  to  changes  in  expected  inflation  (e.g.,  the  investment  tax 
credit  would  reduce  current  tax  rates  for  firms  which  are  buying  future 
tax  shields],  as  Fama  [1979]  suggests,  this  will  tend  to  reduce  the 
effect  of  unex"pected  inflation  on  the  value  of  these  nominal  contracts. 
Nevertheless,  we  would  expect  the  tax  shields,  TAX,  to  have  a  maturity 
structure  between  the  long-term  monetary  position,  LMP,  and  the  short- 
term  monetary  position,  S^fP,  for  most  firms. 

There  is  one  final  problem  which  introduces  errors  into  the  measure- 
ment of  the  monetary  position  of  different  firms.   It  would  be  preferable 
to  have  data  on  the  market  values  of  all  of  the  nominal  contracts,  but 
COMPUSTAT  only  contains  data  on  book  values,  and  it  would  be  expensive 
to  collect  the  data  on  market  values  even  for  the  subset  of  nominal 
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contracts  which  are  publicly  traded.  Fortunately.,  Freeman  [1978]  compares 
book  and  market  value  measures  of  monetary  position  for  a  reasonably  large 
set  of  firms  and  finds  that  the}-  are  highly  correlated. 

A  sample  of  firms  from  the  COMPUSTAT  tape  is  constructed  for  each 
quarter  from  194"  through  1979  subject  to  the  following  criteria: 

(a)  a  firm  is  included  in  a  given  quarter  if  it  has  data 
available  on  all  of  the  accounting  variables  used  to 
measure  the  monetary-  position  from  the  previous 
fiscal  year  (Cash,  Accounts  Receivable,  Current 
Liabilities,  Long-term  Debt,  Preferred  Stock,  Plant 
and  Equipment,  and  Deferred  Taxes); 

(b)  the  firm  has  to  have  data  available  oh  the  number  of 
shares  of  common  stock  outstanding  and  the  year-end 
market  price  so  that  the  value  of  the  equity  at  the 
beginning  of  the  quarter,  S   ,  can  be  computed; 

(c)  the  firm  has  to  have  stock  return  data  available  in 
that  quarter  from  the  CRSP  Monthly  File  (from  the 
Center  for  Research  in  Security  Prices,  University 
of  Chicago) . 

The  number  of  firms  in  the  sample  varies  from  a  low  of  328  in  1947  to  a 

high  of  1184  in  1972,  and  158  firms  have  data  available  for  every  quarter. 

B.   Seemingly  Unrelated  Regression  Tests 

To  measure  the  comovements  of  stock  returns  with  unexpected 

inflation  we  use  the  time  series  regression  model 

^t  =  ^Oi  ^  ^li^t  ^  ^2i^  *  ^it'    ^=^"--^'         ^'^ 
where  R.   is  the  quarterly  return  to  stock  i,  p^  is  the  expected  CPI 


inflation  rate  froir,  the  model  in  Table  3,  and  u  is  the  unexpected  CPI 
inflation  rate.   The  coefficient  of  unexpected  inflation  in  (8),  Y-,., 
measures  the  coniovement  of  stock  returns  fror.  firm  i  with  unexpected 
inflation.   The  expected  inflation  rate  is  included  in  (8)  because  Fama 

and  Schwert  [19"7]  have  documented  a  negative  relationship  between  stock 

e 

returns  and  expected  inflation  over  the  1953-75  period.   Note  that  p  and 

u  are  uncorrelated  by  construction,  so  the  least  squares  estimator  of  y    . 

is  unaffected  by  the  inclusion  of  p  in  (8) .   The  reason  for  including 

expected  inflation  in  (8)  is  to  control  for  variation  in  stock  returns  that 

is  not  related  to  unexpected  inflation  to  increase  the  power  of  the  tests. 

In  terms  of  the  model  in  (8),  the  effect  of  expected  inflation  represents 

movement  of  ex  ante  expected  stock  returns  through  time,  while  the  effect 

of  unexpected  inflation  represents  the  ex  post  revaluation  of  stocks  due 

to  the  new  inforrr.ation  about  inflation. 

Table  4  contains  estimates  of  (8]  for  the  Ibbotson-Sinquefield 

[1979]  portfolio  of  corporate  bonds,  CB  ,  and  for  the  value-weighted 

portfolio  of  New  York  Stock  Exchange  (N.Y.S.E.)  common  stocks,  R   , 

mt 

for  several  time  periods.   The  results  for  corporate  bond  returns  in 
Part  A  show  that  unexpected  inflation  has  a  negative  effect  on  corporate 
bond  returns  over  the  1947-78  period,  with  the  strongest  effect  occurring 
in  the  1964-78  subperiod  (when  y^.    =  -3.2  with  a  t-statistic  of  -3.7). 
It  seems  that  the  ex  ante  returns  to  corporate  bonds  are  not  substan- 
tially affected  by  ex-pected  inflation  since  the  estimates  of  y,  •  are 
not  statistically  different  from  zero. 


Table  4 

Effects  of  Expected  and  Unexpected 

Inflation 

on 

Quarterly  Corporate  Bond 

!  and  Comnon  Stock 

Returns,  194~-1979- 

l/ 

^t  =  ^Oi  ^  ^1 

i^'  ^  ^2i"t  '   'if 

t=l,...T 

Sample 
Period         Size.T 

^Oi       ^li 

^2i 

sec.) 

r2 

Part  A.   Corpora 

ite  Bond  Returns,  R 

.  -   -.^/ 

.0286 

1947:4  -  1978:4      125 

.0069      .067 

-1.521 

.090 

(.0040)    (  .327) 

.  (  .433) 

1947:4  -  1963:4       65 

.0089    -  .645 
(.0036)    (  .523) 

-  .730 
(  .408) 

.0221 

.069 

1964:1  -  1978:4       60 

.0018      .461 
(.0102)    (  .646) 

-3.168 
(  .86-) 

.0330 

.181 

1953:1  -  1971:2       74 

.0060    -  .359 

-2.515 

.0295 

.103 

.0749 

.054 

.0607 

.181 

.0814 

.116 

.0694 

.122 

(.0057)    (  .737)    (  .893) 

Part  B.   Common  Stock  Returns,  R.   =  R  - 

It    mt 


.0446  -2.299  -  .121 

(.0104)  (  .854)  (1.132) 

.0499  -4.109     2.576 

(.0098)  (1.440)  (1.123) 

.0284  -1.113  -5.711 

(.0252)  (1.597)  (2.143) 

.0571  -5.377  -5.132 

(.0134)  (1.732)  (2.099) 


a/ 

-Standard  errors  in  parentheses.  The  data  start  in  the  fourth  quarter  of 

1947  (1947:4)  because  three  lags  of  inflation  are  used  in  Table  3  to  esti- 
mate expected  and  unex-pected  inflation,  p|  and  u^ .   S(ci)  is  the  standard 
deviation  of  the  residuals  and  R'^  is  the  coefficient  of  determination. 

—  Quarterly  rate  of  return  to  a  portfolio  of  long-term  corporate  bonds  from 
Ibbotson  and  Sinquefield  [1979].   These  data  are  not  available  for  1979. 

—Quarterly  return  to  the  value-weighted  portfolio  of  New  York  Stock  Exchange 
stocks  from  the  Center  for  Research  in  Security  Prices  (CRSP) . 


194:':4  - 

-  1979:4 

129 

( 

1947:4  ■ 

-  1963:4 

65 

( 

1964:1  ■ 

-  1979:4 

64 

1953:1  ■ 

-  1971:2 

74 

( 
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The  results  for  the  stock  portfolio  R   in  Part  B  of  Table  4  show 

mt 

the  negative  effect  of  ex-pected  inflation  on  ex  ante  stock  returns, 

since  y^^    is  negative  in  all  of  the  periods  reported,  and  the  estimates 

are  more  than  two  standard  errors  below  zero  in  all  periods  except  1964- 

79.   The  effects  of  unexpected  inflation  on  the  aggregate  portfolio  of 

stocks  are  less  regular.   For  the  1947-63  subperiod,  the  estimate  of 

Y2-  is  more  than  two  standard  errors  above  zero,  suggesting  that  the 

N.Y.S.E.  firms  as  a  group  benefitted  from  unexpected  inflation  in  this 

period.   However,  in  the  1964-79  and  1953-71  subperiods  the  effect  of 

unexpected  inflation  is  negative  and  the  estimate  of  y^.    is  more  than 

two  standard  errors  below  zero  in  the  1964-79  period.   For  the  overall 

1947-79  period  the  estimate  of  the  coefficient  of  unex-pected  inflation, 

Y.^,  is  small  and  not  significantly  different  from  zero.   Thus,  while  une; 

pected  inflation  was  generally  bad  for  bondholders  throughout  the  1947-78 

period,  there  is  some  evidence  that  unexpected  inflation  had  a  changing 

effect  on  stochholders  within  the  1947-79  period,  perhaps  due  to  a 

changing  structure  of  nominal  contracts.   The  tests  below  provide  a 

detailed  look  at  this  issue. 

The  nominal  contracting  h>pothesis  says  that  ceteris  paribus  the 

sensitivity  of  stock  returns  to  unexpected  inflation,  y  . ,  should  be 

more  negative:   (a)  the  larger  the  long-term  monetary  position,  LMP. , 

(b)  the  larger  the  nominal  tax  shields,  TAX.,  and  (c)  the  larger  the 

short-term  monetary  position,  SMP. ,  because  unexpected  inflation  reduces 

g 
the  value  of  these  nominal  assets.   To  represent  this  hNpothesis,  write 
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the  coefficient  of  unexpected  inflation  for  firm  i  as  a  function  of  the 
monetar)'  position  variables. 


LMP 


i,t-l 


i.t-1 


TAX 


i,t-l 
'i.t-1 


SMP 


i,t-l 


3   S 


i,t-l 


(9) 


where  S.    ,  is  the  value  of  the  stock  of  firm  i  in  period  t-1.   Since 
1 ,t- 1  ^ 

y    .    represents  the  effect  of  unexpected  inflation  on  the  return  to  the 
stock  of  firm  i  (i.e.,  the  change  in  the  stock  price  divided  by  S.    ^) , 
dividing  the  monetar)'  position  variables  by  S.  -   puts  all  of  the 
variables  in  the  same  units  of  measurement.   The  coefficient  of  the 
long-term  monetary  position,  a  ,  measures  the  effect  of  unexpected 
inflation  on  the  value  of  these  long-term  contracts.   Likewise,  a^  and 
a,  represent  the  effects  of  unexpected  inflation  on  the  value  of  the 
nominal  tax  shields  and  the  short-term  monetary  position,  respectively. 
By  examining  these  three  components  of  the  firm's  nominal  contract  _ 
position  separately  it  is  possible  to  let  the  data  determine  how  to 
weight  the  different  maturity  structures  and  provisions  of  these  contracts, 

Estimating  a  ,  a^,  and  a  avoids  the  problem  of  combining  these  categories 

9 
into  a  single  measure  of  the  monetary  position  of  the  firm. 

Thus,  equation  (9)  can  be  substituted  into  (8)  to  allow  the. sensi- 
tivity of  unexpected  inflation  to  var>-  as  the  nominal  contract  position 
of  firm  i  cnanges  over  time 


R    =Y    +Y  0^   * 

it   ^Oi   ^li  t 


Oi   1 


LMP 


i,t-l 


i,t-l 


TAX. 

i,t-l 

*2  1  S_  , 


SMP.    \ 
i,t-l 


i,t-l 


'o.  ^'li'^t  *^oA^^i^-s-^ 


Assuming  that  the  effects  of  iinexpected  inflation  on  the  value  of 
noninal  contracts  are  the  same  for  all  firms,  the  coefficients  a  , 
a  ,  and  a.  should  be  the  same  for  different  firms,  and  a'  pooled  time 
series-cross  sectional  approach  can  be  used  to  estimate  (10).   This 
is  important  because  there  may  not  be  much  variation  in  the  relative 
monetar)'  position  variables  (LMP.    /S.    ),  (TAX.    /S.  .._•,). 
and  (SMP.    /S.    )  over  time  for  a  given  firm  i,  but  there  is 
probably  substantial  variation  in  these  variables  across  firms. 

If  the  time  series  regression  equations  in  (10)  for  K  different 
firms  are  estimated  as  a  system  of  equations,  the  parameters  a.., 
a  ,  and  a  can  be  estimated  directly  by  imposing  the  linear  restric- 
tion that  these  parameters  are  constant  across  firms  for  i=l,...K. 
This  technique  is  a  straight-forvi'ard  application  of  Zellner's  [1962] 
seemingly  unrelated  regression  (SUR)  technique.  Recent  applications 
of  this  methodology'  to  financial  models  include  Gibbons  [19S1],  Hess 
[1981],  and  Stambaugh  [1981]. 

There  is  one  limitation  of  the  SUR  model  which  must  be  dealt  with 
before  carr)'ing  out  the  tests  of  the  nominal  contracting  h)7)othesis: 
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the  number  of  firms  (time  series  regression  equations)  must  be  less 
than  the  number  of  time  series  observations,  N  <  T.   There  are  at 
most  12P  quarterl)-  observations  to  use  since  3  observations  are  lost 
by  using  lagged  inflation  rates  to  model  expected  inflation.   There- 
fore, the  number  of  stocks  which  can  be  anal)'zed  at  one  time  is  less 
than  129.   In  fact,  since  the  SUR  estimation  technique  requires  inver- 
ting the  N  X  K  covariance  matrix  of  time  series  regression  disturbances, 
the  practical  limit  on  the  number  of  equations  is  much  smaller. 

1.   Sequentially  Updated  Portfolios 

One  way  to  reduce  the  number  of  equations  is  to  use  the  returns  to 
portfolios  of  stocks  to  estimate  the  time  series  regression  models  in 
{10').     It  is  important  to  form  the  portfolios  in  a  Ka>-  that  creates 
dispersion  in  the  values  of  the  monetary  position  variables  so  that  - 
the  estimates  of  a  ,  a^,   and  a  are  as  precise  as  possible.  Accord- 
ingly, if  there  are  N  firms  with  data  available  for  the  first  quarter 
of  1947,  the  firms  are  first  sorted  into  one  of  three  equal-size  groups 
(high  (H) ,  medium  (M) ,  or  low  (L))  depending  on  the  level  of  the  long- 
term  monetary  position  variable,  (LNfP.    /S.    ).   Next,  within  each 
of  the  long-term  monetary  position  groups  the  firms  are  sorted  into 
three  equal-size  groups  based  on  the  nominal  tax  shield  variable 
(TAX.    /S.    .).   Finally,  within  each  of  the  previous  nine  groups 
the  firms  are  sorted  into  three  equal-size  groups  based  on  the  short- 
term  monetary  position  variable,  (SNIP.    /S.    ).  Thus,  this  sequen- 
tial sorting  procedure  yields  27  portfolios  with  different  characteristics 
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conceming  the  three  monetary  position  variables  ranging  from  (H,H,H) 
which  represents  high  levels  of  all  three  variables  through  [L,L,L) 
representing  low  levels  of  all  three  monetary  position  variables. 

The  sorting  is  updated  ever}-  quarter  based  on  data  available  for  the 
most  recent  fiscal  year.   As  a  result  of  this  updating  process  the  com- 
position of  the  27  portfolios  changes  over  time  for  two  reasons:   first, 
the  relative  rankings  of  firms  change  as  new  data  become  available; 
second,  new  firms  are  added  to  the  sample  as  they  meet  the  data  re- 
quirements and  old  firms  drop  from  the  sample  if  they  fail  to  meet 
data  requirements.   Table  5  contains  the  sample  means  and  standard 
deviations  of  the  monetar)'  position  variables  for  the  27  portfolios 
for  the  1947-79  period.   It  is  apparent  from  Table  5  that  some  of  the 
extreme  portfolios  have  very  volatile  levels  of  the  monetary  position 
variables,  and  that  there  is  substantia]  variation  across  these  27 
portfolios.   For  example,  the  firms  with  lots  of  debt  seem  to  have 
lots  of  tax  shields  (the  (L.H,*)  portfolios). 

Table  6  contains  estimates  of  the  monetary  position  coefficients 
a   a  ,  and  a  in  (10)  from  the  seemingly  unrelated  regression  using 
the  27  sequentially  updated  portfolios.   Table  6  also  contains  F-tests 
of  the  cross-sectional  restrictions  that  the  monetary  position  coefficients 


a  for  i  =  1,  . . ,27) .   Since 


are  constant  across  portfolios  (e.g.,  a  . 

almost  all  of  these  F-tests  reject  the  hy-pothesis  of  constant  coefficients 

for  all  of  the  time  periods  reported,  the  estimates  of  a.,  a  ,  and  a^ 

should  only  be  interpreted  as  measuring  the  average  effect  of  the  monetary 


Table  5 
Means  and  Standard  Deviations  of  Monetarv  Position  Variables 


for  27  Sequentially 

Updated  Portfolios,  1947 

-79 

LMP.    \ 

1 

\ 

TAX. 

\ 

SMP . 

1  ,t-l 

i,t-l 

i,t-l 

S. 

S. 

S. 

\  i.t-1  j 

\ 

i.t-1  / 

i,t-l  / 

Portfolio  -' 

Standard 

Standard 

Standard 

Mean      Deviation 

Mean 
.599 

Deviation 

Mean 
.305 

Deviation 

(H,H,H) 

-  .048 

045 

.165 

.104 

(H.H.M) 

-  .062 

054 

.549 

.130 

.092 

.053 

(H.H,L) 

-  .062 

053 

.557 

.-130 

-.155 

.138 

(H,M,H) 

-  .045 

057 

.244 

.073 

.254 

.089 

(H,M,M) 

-  .052 

041 

.241 

.075 

.081 

.041 

(H,M,L) 

-  .055 

04  5 

.242 

.074 

-.057 

.057 

(H,L,H) 

-  .028 

025 

.094 

.053 

.273 

.109 

(H.L,M) 

-  .027 

012 

.101 

.036 

.075 

.058 

(H,L,L) 

-  .052 

018 

.099 

.039 

-.044 

.060 

(M,H,H) 

-  .555 

180 

.875 

.246 

.257 

.079 

(M,H,M) 

-  .350 

187 

.864 

.260 

.069 

.057 

(M.H,L) 

-  .345 

195 

.950 

.282 

-.174 

.155 

(M.M.H) 

-  .309 

167 

.481 

.165 

.298 

.116 

(M,M,M) 

-  .285 

140 

.490 

.169 

.086 

.057 

(M,M,L) 

-  .292 

159 

.484 

.167 

-.125 

.127 

(M.L.H) 

-  .282 

155 

.240 

.091 

.325 

.122 

(M,L,M) 

-  .242 

117 

.255 

.108 

.087 

.040 

(M,L,L) 

-  .263 

156 

.250 

.088 

-.259 

.463 

(L.H,H) 

-1.842       1 

275 

2.142 

.881 

.435 

.280 

(L,H,M] 

-1.589 

888 

2.055 

.950 

.044 

.154 

(L,H,L) 

-2.036       1 

383 

2.491 

1.048 

-.525 

.605 

(L,M,H) 

-1.091 

627 

.988 

.398 

.442 

.152 

(L,M,M) 

-  .857 

451 

.997 

.419 

.114 

.095 

(L,M,L) 

-1.005 

658 

1.007 

.422 

-.260 

.275 

(L.L.H) 

-1.411 

771 

.307 

.177 

1.421 

.542 

(L,L,M) 

-  .762 

401 

.503 

.218 

.196 

.105 

(L.L,L) 

-1.022 

775 

.454 

.193 

-.372 

.614 

These  sjinbols  represent  different  levels  of  the  monetary  position  variables,  for 
example  (H,M,L)  represents  high  levels  of  long-term  monetary  position,  medium 
levels  of  tax  shields,  and  low  levels  of  short-term  monetary  position. 
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position  variables  on  the  sensitivity  of  stock  returns  to  unexpected  in- 
flation. 

Nevertheless,  the  estimates  of  a  ,  a  ,  and  a  in  Table  6  are  dis- 
turbingl>'  contrar>-  to  the  nominal  contracting  hx^pothesis.   For  example, 
if  the  nominal  contracting  h>T)0thesis  is  valid,  stockholders  of  firms 
Kith  a  lot  of  long-term  debt  should  be  benefitted  by  unexpected  infla- 
tion.  Since  the  long-term  monetary  position  variable  is  defined  so 
that  firms  with  a  lot  of  debt  will  have  substantially  negative  values 
for  (IMP.    ^/S.    ,),  this  implies  that  a  should  be  negative.   Similar 
analysis  indicates  that  a_  and  a  should  also  be  negative.   Further, 
these  coefficients  should  not  be  contaminated  by  "information  effects" 
associated  with  unexpected  inflation,  since  a„.  is  allowed  to  var>-  across 
portfolios  and  is  not  a  function  of  the  nominal  contracting  position.   Con- 
sidering all  four  time  periods  in  Table  6,  there  is  only  one  parameter  esti- 
mate which  is  more  than  two  standard  errors  below  zero  -  the  coefficient  of 
short-term  monetary  position,  a  ,  for  the  1964-79  subperiod.  On  the 
other  hand,  there  are  four  estimates  which  are  more  than  two  standard 
errors  above  zero.   Given  the  seemingly  nonsensical  estimates  in  Table 
6  (e.g.,  the  estimate  of  a  =  6.5  for  the  1953-71  subperiod  implies  that 
stockholders  of  firms  with  more  long-term  debt  actually  suffered  sub- 
stantially greater  losses  as  a  result  of  unexpected  inflation  than 
stockholders  of  firms  with  less  debt),  it  is  not  worth  considering  some 
of  the  more  refined  h>'potheses  about  the  effects  of  maturity  discussed 
earlier  (e.g.,  the  maturity  effect  ought  to  cause  -a^  >  -a^  >  -a^) • 


Tabled 

a/ 


.„n  .....   nf  tKP  Nn..inal  Contracting  Hs^othesis  Usinp  Sequentially  Updated  Portfolios^ 


l>lPi_,.,\         /TAX,  ,.,  \        [^"^i.t-1 

it  =  ^oi  *  ^li^  *  'oi"t  *  ^1  |-s-^ 


t=l,...T;   i=l,...27 


SMP. 

t    it 


.  e/   a,.=a,,a-.=a 
F-statistic-     li  1  2i  2 


Sample           'a^^=a''""      a         a  =a         a         aj.=aj         b^^'^^ 
Period        Size.T     ^       li  1  ^ 2^_J 


„S3.  ..,7>.     ..     e.SO,.        2.-0        ^2.=«        2.3.        J.^l- 


5.87  3.79 

1.52  2.35 


i/As>-.ptotic  standard  errors  in  parentheses.  The  coefficient  of  unexpected  inflation  is 


assumed  to  take  the  form 


portfolio  based  on  rankings  of  1>1P.  TAX,  and  SMP. 
k/T.e  data  start  in  the  fourth  .uarter  of  1947  (1947:4)  because  three  lags  of  inflation  are  used  in  Table  3  to 

estimate  the  expected  and  unexpected  inflation,  o^  and  u^. 

/  .       ^  r^^   ;_i    27   Note  that  a  is  the  point  estimate  under  the 

i^his  statistic  tests  the  hypothesis  that  a  =a  f°;/:^' ;-f.„,  i,°"      1 

constraint  that  this  coefficient  is  the  saiiie  for  all  27  portfolios. 

^This  statistic  tests  the  hypothesis  that  a^ 

^''This  statistic  tests  the  hypothesis  that  aj.=a.  for  i  =  :... .27. 

e^^  i.^  77   This  and  the  test  statistics 

i/This  statistic  tests  the  hypothesis  that  .^,-.,.   b,,-^,.   and  a3.=a3  for  1-1....27.  This  and  t 

27-(T-6)  degrees  of  freedom. 
•More  than  two  standard  errors  from  zero. 


and 
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The  poor  result?  in  Table  6  suggest  that  it  is  not  possible  to  use 
the  data  from  published  financial  statements  to  predict  wealth  transfers 
from  unexpected  inflation.   However,  before  abandoning  hope  it  is  worth- 
while to  consider  some  alternative  strategies  for  testing  the  nominal 
contracting  h>'pothesis,  to  insure  that  the  negative  results  are  not  a 
result  of  faulty  statistical  analysis. 

2.    Fixed  Portfolios 


There  is  a  potential  problem  with  using  the  seemingl>-  unrelated 
regression  technique  on  a  set  of  portfolios  which  changes  composition 
over  time:   the  SUR  technique  assumes  that  the  N  x  N  contemporaneous 
co\'ariance  matrix  of  regression  disturbance  terms,  I,    is  constant  over 
time  and,  since  a, given  firm  will  not  generally  sta>'  in  the  same  port- 
folio in  all  time  periods,  it  seems  unlikely  that  I  is  actually  constant 

11 

through  time. 

One  way  to  solve  this  problem  is  to  construct  portfolios  which  do 
not  change  composition  over  time.   There  are  158  firms  which  have  data 
for  the  entire  1947-79  period,  so  we  sort  these  firms  into  27  portfolios 
based  on  their  monetary  position  variables,  LMP,  TAX,  and  SMP,  as  measured 
at  the  middle  of  the  time  period,  the  second  quarter  of  1965.   Of  course, 
there  is  less  dispersion  in  the  monetary  position  variables  across  port- 
folios, especially  in  the  time  periods  far  distant  from  the  period  when  the 
sorting  occurs.  Also,  since  we  require  firms  to  have  data  for  the  entire 

1 2 
1947-79  period,  this  sample  has  a  disproportionate  number  of  large  firms. 
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Nevertheless,  if  the  covsriance  matrix  of  regression  disturbances  froir; 
(10)  is  stationar>-  for  individual  stocks,  these  fixed  composition  port- 
folios will  also  have  a  stationary  covariance  matrix,  and  it  is  legitimate 
to  use  the  SUR  technique  to  estimate  the  effects  of  nominal  contracting. 

Table  7  contains  estimates  of  (10)  for  the  27  fixed  composition 
portfolios  described  above.   There  are  several  notable  differences  be- 
tween the  results  in  Table  7  and  the  results  in  Table  6.   First,  the 
estimates  of  the  long-term  monetarv'  position  coefficient,  a  ,  are  nega- 
tive for  all  of  the  time  periods  in  Table  7,  although  the  biggest 
t-statistic  is  only  -1.7  for  the  1947-63  subperiod.   Second,  the  F-statistics 
which  test  the  restrictions  that  the  monetary  position  coefficients  are 
constant  across  portfolios  are  generally  smaller  in  Table  7  than  in 
Table  6,  which  eliminates  some  of  the  ambiguity  in  interpreting  the 

restricted  estimates  a,,  a.,  and  a..   In  fact,  for  the  1947-63  subperiod 
1   2       .5 

and  for  the  overall  1947-79  period  the  F-tests  are  all  less  than  1.85. 
Third,  for  the  1947-63  and  1955-71  subperiods  the  estimate  of  the  nominal 
tax  shields  coefficient,  a  ,  is  negative,  and  it  is  more  than  three  stan- 
dard errors  below  zero  in  the  1953-71  subperiod.  This  suggests  that 
unexjiected  inflation  caused  wealth  transfers  from  firms  with  tax  shields 
to  the  government  in  these  periods.   Finally,  however,  the  estimates  of 
the  short-term  monetary  position  coefficient,  a.,  are  positive  in  all 
time  periods,  and  they  are  more  than  three  standard  errors  above  zero 
in  the  1947-63  and  1953-71  subperiods. 


Table  7 
a/ 


t=l....T;   i=l,...27 


F-statistic- 


J/  .   .  e/   a,,=a 

,d/  F-statistic-     11  1 


Sair.ple     ^         a,.=a,        a         a2i-a2        ^  3i  3 


Period- 


1^/       Size.  T     1         11   1 


■       '  '        ,  rv  39Q       1.55       1-651 

1947:4  -  1979:4    129     -  -190^       l-SV        ^  -f^-^^  ^    .922) 


,  n.^       1  45  4.668*        1-61       •    '■" 

1947:4  -1%3:4   '   65     -3.008       l-H       -2.0^^^        •  ^^  ^^^^ 

2  25         931        2.79  2.52 

1964:1  -  1979:4     64     -  .210^       2.52        ^1-07^^        •  ^^   ,,,^ 

1.53:1-1971:2  74  -2.326^  2.38  -7.S90J  2.89  ^9.47. 


2.29  2, 


2i  =  ^0i*^i      sTTTi  -2      ^,^,.,  ■'y-i.t 


2  Urrr  ^^^P 


i.t 


.  „„.  L ... ....  ..«e-,  —  <>-/„' ""-  --  -  °'  "■"'" '" ""' '°  ^•"' ' 

-?oi:.sii"is.'s:  *..sir.ri:  sr.;ir,jAn  .■,»;.e.uo.. 

4'This  !...istic  .e«.s  .!>«  hypo.h.sis  .ha.  .^^-t,  '•"   i-l.--.2'- 

^'~  :Sr  :i^^?i=  s^        - -•  "^  •—  ---"^  ^~ 

27'(T-6)  aegrees  of  freedom. 
*More  than  two  standard  errors  from  zero. 
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Thus,  while  some  of  the  results  in  Table  7  with  the  fixed  composition 
portfolios  are  consistent  with  the  nominal  contracting  h}'pothesis,  many 
of  the  estimates  are  inconsistent  with  the  wealth  redistributions  which 
should  occur  as  a  result  of  unexpected  inflation.   It  is  also  diffi- 
cult to  totally  dismiss  the  results  in  Table  6,  since  the  purported 
statistical  problem  (the  nonconstant  covariance  matrix  of  disturbances) 
should  only  affect  the  significance  tests  and  the  efficiency  of  the 
estimators--it  should  not  bias  the  coefficient  estimators.   In  fact, 
the  biggest  reason  for  the  difference  between  the  results  in  Table  6 
and  the  results  in  Table  7  is  probably  the  more  limited  set  of  firms 
used  in  Table  7, 

3.   Using  Corporate  Bond  Returns  to  Estimate  Wealth  Transfers 

As  discussed  earlier,  tests  of  wealth  redistributions  as  a  result 
of  unex-pected  inflation  are  only  as  good  as  the  measure  of  unexpected 
inflation.   Section  3  considers  a  variety  of  measures  of  unex-pected 
inflation  and  one  of  the  criteria  used  to  select  the  best  measure  was 
the  correlation  of  unexpected  inflation  with  the  return  to  the  Ibbotson- 
Sinquefield  [1979]  corporate  bond  portfolio,  CB  .  The  premise  of  that 
criterion  is  that  a  loss  to  corporate  bondholders  ought  to  be  a  gain 
for  stockholders.   Following  that  logic  even  further,  we  replicate  the 
tests  in  Tables  6  and  7  using  CB  instead  of  the  unexpected  inflation 
rate  u  in  (10) . 

Table  8  contains  estimates  of  the  coefficients  of  the  monetary 
position  variables  using  both  the  sequentially  updated  and  the  fixed 
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compositiori  portfolios.   Note,  however,  that  the  coefficients  a  ,  a  , 
and  a,  are  multiplied  by  -1   in  Table  8  to  make  them  comparable  to  the 
results  in  Tables  6  and  7,  since  unexpected  inflation,  u  >  0,  should 
be  associated  with  negative  bond  returns,  CB  <  0. 

In  general,  the  results  for  the  updated  portfolios  are  even  worse 
in  Table  8  than  they  are  in  Table  6,  since  all  but  one  of  the  coefficient 
estimates  are  positive,  and  three  of  the  estimates  are  more  than  two 
standard  errors  above  zero.   For  example,  a  literal  interpretation  of 
the  estimate  of  the  coefficient  of  long-term  monetary  position,  a., 
for  the  1947-79  period  would  be  that  a  1%   loss  to  bondholders  would 
be  associated  with  a  .17°o  loss  to  stockholders  if  the  debt/equity  ratio 
is  1.   Instead  of  a  wealth  transfer,  it  seems  that  there  is  some  phenom- 
enon which  affects  both  bond  and  stock  returns  in  the  same  direction 
which  dominates  the  wealth  transfer. 

The  results  in  Table  8  for  the  fixed  composition  portfolios  are 
comparable  to  the  results  in  Table  7  in  the  sense  that  at  least  some 
of  the  estimates  of  the  monetar>-  position  coefficient  have  negative  signs. 
In  fact,  in  the  1947-63  subperiod  all  three  coefficients  have  negative 
signs,  although  only  the  tax  shield  estimate  is  more  than  two  standard 
errors  below  zero.   Again,  however,  there  are  some  conflicting  results 
which  do  not  support  the  nominal  contracting  h)7>othesis;  in  particular,  in 
the  1953-71  subperiod  both  the  long-term  and  short-term  monetar>-  position 
coefficients  are  more  than  two  standard  errors  above  zero. 
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5.   Alternative  Tests  for  Nominal  Contracting  Effects 

■  In  addition  to  the  tests  reported  in  Tables  6,  7,  and  8,  we  have 
performed  a  number  of  additional  tests  to  see  whether  the  financial 
contract  data  available  on  C0MPU5TAT  can  be  used  to  detect  effects  of 
nominal  contracting  on  stock  returns.   Since  the  additional  tests  yield 
results  which  are  similar  to  the  results  reported  above,  we  omit  de- 
tailed reporting  of  these  tests.   Nevertheless,  it  is  useful  to  know 
that  a  variety  of  different  test  specifications  are  equally  unable  to 
detect  the  predicted  effects  of  nominal  contracting. 

Most  firms  are  involved  in  a  wide  range  of  nominal  contracts  besides 
those  we  examine  in  the  tests  above.  For  example,  firms  subject  to  price 
regulation  have  an  implicit  contract  with  the  consumers  of  their  products, 
Because  of  this  nominal  contract,  these  firms  are  hurt  by  unexpected  in- 
flation, especially  if  "regulatory  lag"  causes  regulated  prices  to  adjust 
slowly  to  inflation. 

Omitting  the  nominal  regulator)'  contracts  will  not  necessarily  cause 
problems  in  the  tests  above.   However,  if  these  contracts  are  correlated 
with  the  included  contracts,  the  results  will  be  biased.   For  example, 
public-  utilities  appear  to  have  relatively  large  proportions  of  long- 
term  debt  and  preferred  stock  in  their  capital  structures.   If  this  is 
true,  omitting  their  regulatory  contracts  will  tend  to  bias  the  coeffi- 
cients in  our  tests  against  the  nominal  contracting  h)'pothesis. 

To  check  this  possibility,  we  replicate  the  tests  in  Tables  6,  7, 
and  8,  excluding  firms  in  the  railroad,  trucking,  airline,  telephone. 


30- 


14 

and  natural  gas  industries.    A  total  of  93  firms  are  excluded,  but  none 

of  the  results  changed  in  a  substantive  way.   In  addition,  we  estimate  the 
effects  of  unexpected  inflation  on  portfolios  involving  only  regulated 
firms  and,  again,  the  results  do  not  support  the  nominal  contracting 
h>'pothe5is.   In  short,  it  does  not  seem  that  exclusion  of  product  price 
nominal  contracts  from  the  previous  tests  can  ex-plain  the  failure  to 
support  the  nominal  contracting  h>'pothe'sis . 

Another  issue  worth  considering  is  the  h>-pothesis  in  (9]  which  says 
that  the  effect  of  unex-pected  inflation  on  stock  returns,  y  .  ,  is  linearly 
related  to  the  size  of  the  contract  relative  to  the  value  of  the  stock. 
KTiile  this  proposition  is  reasonable,  the  relationship  may  not  be  the 
same  for  all  firms.   For  example,  firms  with  different  maturity  struc- 
tures for  the  long-term  monetary  position  variable  should  have  different 
coefficients  for  (LMP.    /S.    )  in  (9).  This  does  not  cause  a  problem 
as  long  as  the  differences  in  coefficients  across  portfolios  are  not 
related  to  the  magnitudes  of  the  nominal  contract  variables. 

Nevertheless,  as  a  check  on  the  validity  of  the  tests  in  Tables  6, 
7,  and  8,  we  compare  the  coefficients  of  unexpected  inflation  in  (8) 
for  portfolios  with  different  levels  of  the  monetary  position  variables. 
For  example,  the  coefficient  of  unexpected  inflation,  y~. ,   is  constrained 
to  be  the  same  for  all  portfolios  with  high  levels  of  the  long-term 
monetary  position  variable  and  for  all  portfolios  with  low  levels  of 
that  variable.   Under  the  nominal  contracting  h>7)othesis  y^.    is  more 
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negative  for  the  high  LMT  portfolios  than  the  low  LNfP  portfolios.   Ke 
perform  these  paired  comparison  tests  for  each  of  the  monetar)-  position 
variables  and  none  of  theiT;  show  a  significant  difference.  Thus,  it 
does  not  seem  that  the  results  of  the  tests  reported  above  are  dependent 
on  the  model  in  (9)  for  the  effect  of  unexpected  inflation  on  stock 
returns. 
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6,   Conclusions 


This  paper  analyzes  the  effects  of  unexpected  inflation  on  the  stock 
returns  of  firms  with  different  monetar}-  positions.   A  major  improvement 
over  most  previous  work  along  these  lines  is  that  we  carefully  distinguish 
between  the  effects  of  expected  and  unexpected  inflation  in  our  tests. 
The  main  conclusion  is  that  there  is-  no  strong  support  for  the  nominal 
contracting  h>-pothesis.   It  does  not  seem  that  firms  which  have  relatively 
large  net  monetary  liabilities  benefitted  from  une>-r'='Cted  inflation  rela- 
tive to  firms  with  net  monetary  assets  during  the  1947-79  period.   This 
result  is  surprizing,  to  say  the  least,  since  the  purported  distributive 
effects  of  unexjiected  inflation  are  so  well-knoun  that  they  have  been  the 
source  of  numerous  journal  articles  (see  for  example  Bradford  [1974], 
Budd  and  Seiders  [1971],  Kaplan  [1977],  Nelson  [1976b],  and  Van  Home 
and  Glassmire  [1972],  in  addition  to  the  papers  previously  mentioned). 

Since,  the  results  are  so  counterintuitive,  we  perform  a  variety  of 
tests  to  verify  that  the  statistical  analysis  is  not  sensitive  to  the 
specification  of  the  variables  or  the  sample  period.   Several  measures 
of  quarterly  unex-pected  inflation  are  used,  different  t>T)es  of  nominal 
contracts  are  used,  and  different  sample  periods  are  used.   The  seemingly 
unrelated  regression  technique  is  used  to  produce  pooled  time  series- 
cross  sectional  tests  of  the  nominal  contracting  h)'pothesis.  Given 
the  variety  of  tests  used  in  this  paper  it  is  difficult  to  believe  that 
there  is  a  simple  statistical  explanation  for  our  failure  to  support 
the  nominal  contracting  h)'pothesis. 
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There  i?  at  least  one  explanation  which  is  consistent  with  the  results 
in  this  paper:   Modigliani  and  Cohn  [1979]  claim  that  stockholders  do  not 
understand  the  effect  of  inflation  on  the  value  of  nominal  debt  contracts. 
Ke  are  reluctant  to  accept  the  h)'pothesis  that  stockholders  and  bondholders 
(who  ir.a>-  be  the  same  people)  have  differential  ability  to  understand  the 
effects  of  inflation.   Nevertheless,  the  results  in  this  paper  certainly 
do  not  contradict  the  Modigliani-Cohn  h\^othesis. 

In  our  minds  there  are  two  more  likely  reasc*"'"  why  the  data  yield 
such  murky  results.   First,  it  could  be  that  there  are  so  man>-  other 
things  which  affect  the  value  of  common  stocks  that  the  variability  of 
other  effects  swamps  the  apparently  small  wealth  redistributions  caused 
by  unexpected  inflation.   In  other  words,  the  variance  of  quarterly 
stock  retums  is  so  large  relative  to  the  variance  of  unexpected  inflation 
that  it  is  difficult  to  detect  differential  effects  of  unex-pected  infla- 
tion by   examining  stock  retums. 

A  second  possible  ex-planation  is  that  published  financial  state- 
ments only  contain  a  subset  of  nominal  contracts,  so  our  tests  do  not 
include  data  on  nominal  contracts  for  raw  materials,  labor,  pensions, 
final  products,  and  so  forth.   If  stockholders  desire  to  hedge  against 
unexpected  inflation,  firms  could  construct  a  set  of  contracts  for  in- 
puts and  outputs  which  would  leave  the  value  of  the  stock  unaffected 
by  unexpected  inflation.   For  example,  even  though  the  stockholders 
would  benefit  because  the  value  of  the  debt  falls,  they  would  lose  if 
the  firm  has  a  contract  to  sell  its  product  at  a  fixed  price  in  the  future. 
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If  there  was  a  general  tendency  for  firms  to  hedge  in  this  way,  tests 
such  as  ours  would  not  support  the  nominal  contracting  hN^pothesis  be- 
cause there  would  be  no  relationship  between  a  subset  of  contracts  and 
the  sensitivity  of  stock  returns  to  unexpected  inflation.    Without 
more  detailed  data  on  the  structure  of  nominal  contracts  for  individua] 
firms  it  seem.s  unlikely  that  this  problem  can  be  resolved. 


Footnotes 

1.  Freemar,  [1978],  Tama    [1979]  and  Gonedes  [1980]  argue  that  changes 
in  the  tax  law  have  reduced  tax  rates  in  periods  of  high  inflation. 
Nevertheless,  the  tax  code  is  adjusted  at  most  once  a  year,  so 
these  changes  in  tax  laws  could  not  eliminate  redistributional 
effects  of  unexpected  inflation  over  shorter  time  intervals. 

2.  Box  and  Jenkins  [1976]  describe  the  use  of  autoregressive-integrated- 
moving  average  (ARIM^)  models. 

3.  If  relevant  variables  are  omitted  from  the  model  for  unexpected 
inflation,  the  least  squares  estimator  of  the  regression  coefficient 
of  stock  returns  on  unexpected  inflation  will  be  biased  toward  zero. 
This  problem  would  reduce  the  likelihood  that  data  on  monetary 
positions  could  be  used  to  explain  differences  in  the  sensitivity 

of  stock  returns  to  unex^pected  inflation. 

4.  The  data  on  the  deflators,  DEF  and  DEFN,  and  on  IP  and  M  are 
seasonally  adjusted.  All  of  the  variables  are  obtained  from 
the  Citibank  Database. 

5.  To  the  extent  that  these  data  are  revised  subsequent  to  the 
initial  publication,  this  statement  is  not  literally  true. 

6.  For  discussion  of  accounting  rules  associated  with  tax  deferrals 
see  James  E.  IsTieeler  and  Killard  H.  Galliart,  An  Appraisal  of 
Interperiod  Income  Tax  Allocation,  Financial  Executives  Re- 
search Foundation,  New  York,  1974. 


7.  Note  that  the  h>-pothesis  that  expected  real  corporate  bond  returns 
are  unrelated  to  expected  inflation  is  equivalent  to  testing  Yj^  = 
1.0,  and  this  h>-pothesis  is  rejected  at  the  S%   significance  level 
for  the  1947-78  and  1947-63  periods. 

8.  Note  that  the  monetary  position  variables  are  defined  so  that  a 
nominal  liability  such  as  long-term  debt  has  a  negative  sign. 

9.  Gon-ale:-Ga\-iria  [19"3]  and  Freeman  [1978]  attempt  'to  measure  the 
monetar}'  position  of  the  firm  using  similar  data,  except  that  they 
predetermine  the  effect  of  the  maturity  of  contracts  by  making  a 

a  fixed  proportion  of  a.  (Freeman  sets  a,  =  2a.  and  Gonzalez- 
Gaviria  uses  a  couple  of  different  weights)  in  order  to  derive  a 
single  number  which  measures  the  monetary  position  of  the  firm. 

10.  We  use  the  SAS  computer  programs  for  all  of  the  computations  in 
this  paper. 

11.  For  example,  if  the  covariance  matrix  of  regression  disturbances 
for  individual  firms  is  stationar>',  the  covariance  matrix  of  the 
27  portfolio  disturbances  will  vary  with  the  changing  portfolio 
compositions . 

12.  For  example,  firms  which  were  not  listed  on  the  N.Y.S.E.  in  1947, 
or  not  followed  by  COMPUSTAT  in  1946,  or  firms  which  were  taken 
over  or  which  went  bankrupt  during  the  1947-79  period  would  be 
excluded.   Since  COMPUSTAT  creates  tapes  which  cover  20  year 


time  intervals,  there  is  a  survival  bias  whereby  firms  which  don't 
exist  in  1965  are  unlikely  to  have  data  for  1946.   Similarly,  firms 
that  grew  fast  over  the  period  are  more  likely  to  be  included  in 
the  sample.   It  seems  unlikely  that  this  survival  bias  would  affect 
the  results  of  our  tests. 

13.   Note  that  the  phenomenon  has  to  be  stronger  for  firms  with  large 
amounts  of  debt,  since  a  is  multiplied  by  (LMP^  t-l'^^i  t-l-*'  ^^ 
is  straightforvv-ard  to  show  that  the  rate  of  return  to  a  levered 
firm  IL,   is  just  the  weighted  average  of  the  rates  of  return  to 
the  stock,   R(,,  and  to  the  debt,  R 

\'   =  V  '^S  ^  V  '^D 

where  the  value  of  the  firm  is  V  =  S  +  D,  which  is  the  value  of 
the  stock  plus  the  debt.   Rearranging  this  equation  gives 


V 
'S   S  ■^'   S  "D 


R^  =  -  R^,  -  ^  R^  , 


so  holding  R^,  constant,  a  should  be  1.0,  not  -.17. 

14.   Specifically,  all  firms  with  SIC  codes  4011,  4210,  4400,  4511, 

4811,  4922,  and  4925  were  excluded  from  the  27  sorted  portfolios 
and  analyzed  separately.  The  COMPUSTAT  Industrial  File  does  not 
contain  data  for  electric  utilities. 


1^-   In  econometric  jargon,  there  are  omitted  variables  which  are  cor- 
related with  the  included  variables  in  such  a  way  that  the  regression 
coefficient  estimators  are  biased  toward  zero. 

16.  Although  it  is  unclear  why  firms  would  behave  as  though  they  were 
averse  to  inflation  risk,  since  stockholders  could  presumably  di- 
versify awa)-  this  risk  on  personal  account  if  they  wanted  to  do  so. 
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